Endometrial endothelin: regulator of uterine bleeding and endometrial repair.
1. Endothelin (ET) and its mRNA are present in endometrium. Expression of ET varies across the menstrual cycle, reaching maximal levels in the premenstrual phase, suggesting a paracrine role in endometrial bleeding and/or repair. 2. The major cellular source of ET is the epithelium, although endothelium and decidualized stroma are additional sites of production. Epithelial ET is the ET-1 isoform and this is able to contract rat thoracic aortic rings ex vivo. 3. Endothelin-1 production by cultured endometrial epithelial cells is markedly increased by serum and, to a lesser extent, by transforming growth factor-beta and interleukin-1 alpha, but not by epidermal growth factor, oxytocin, arginine vasopressin, thrombin or angiotensin II, which stimulate ET production in other tissues. 4. Endothelin-1 has mitogenic actions on endometrial stromal cells; it stimulates the uptake of [3H]-thymidine, acting via the AP-1 cis element c-jun. 5. Neutral endopeptidase (NEP), a membrane-bound ectoenzyme that is capable of degrading ET, is localized principally in endometrial stroma and immunoreactivity is maximal in the secretory phase of the cycle. 6. A potential role for ET in regulating endometrial bleeding is suggested by studies on endometrium from two groups of women who were experiencing abnormal uterine bleeding: users of the contraceptive Norplant (Leiras Co., Turku, Finland) and subjects with documented menorrhagia. In both groups, ET-1 immunoreactivity in endometrial epithelium was markedly reduced compared with the normal menstrual cycle and did not vary cyclically, while NEP immunoreactivity, particularly in the epithelium, was increased. Thus, ET may be involved in endometrial bleeding, as a vasoconstrictor before the onset of menstruation when vasoconstriction is intense and, subsequently, when it may be required in the cessation of menstrual bleeding. Furthermore, the mitogenic actions of ET may play a role in endometrial regeneration and remodelling during the menstrual cycle, particularly following menstruation.